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IN THE CLAIMS 

Please amend the claims as follows: 

1. (Currently Amended) A method including: 

detecting one or more atrial depolarizations; 

measuring a subinterval of a patient's cardiac cycle to obtain a hemodynamic maximum 
rate indicator; [[and]] 

establishing a maximum atrial tracking rate based at least in part on the hemodynamic 
maximum rate indicatorf!".]] ; and 

providing ventricular pacing, in response to one or more of the sensed atrial 
depolarizations, at a ventricular pacing rate that is limited by the maximum atrial tracking rate. 

2. (Original) The method of claim 1, in which measuring the subinterval includes: 

detecting a portion of a QRS complex; 

detecting an indication of an aortic valve closure; and 

measuring an indication of a time interval between the detected QRS complex and the 
detected aortic valve closure. 

3. (Original) The method of claim 2, in which detecting an indication of an aortic valve closure 
includes detecting an acceleration fiducial correlative to the aortic valve closure. 

4. (Original) The method of claim 3, in which detecting the acceleration fiducial includes 
detecting an S2 heart sound. 

5. (Original) The method of claim 4, in which measuring the indication of the time interval 
between the detected QRS complex and the detected aortic valve closure includes: 

converting a measured time interval between the detected QRS complex and the S2 heart 
sound into a heart rate; and 
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adding a rate offset thereto to obtain the indication of the time interval between the 
detected QRS complex and the detected aortic valve closure. 



6. (Original) The method of claim 1, in which establishing the maximum atrial tracking rate 
includes: 

providing a base value of the maximum atrial tracking rate; 

detecting a present activity level of the patient; 

detecting a maximum activity level over a period of time; and 

computing the maximum atrial tracking rate by scaling a difference between the 
hemodynamic maximum rate indicator and the base value of the maximum atrial tracking rate by 
a ratio of the present activity level to the maximum activity level, and adding the scaled 
difference to the base value of the maximum atrial tracking rate to establish the maximum atrial 
tracking rate. 

7. (Original) The method of claim 1, further including: 

providing a first tachyarrhythmia therapy rate threshold; and 
adjusting the first tachyarrhythmia therapy rate threshold when the maximum atrial 
tracking rate exceeds the first tachyarrhythmia therapy rate threshold. 

8. (Original) The method of claim 7, in which adjusting the first tachyarrhythmia therapy rate 
threshold includes substantially equating the first tachyarrhythmia therapy rate threshold to the 
maximum atrial tracking rate when the maximum atrial tracking rate exceeds the first 
tachyarrhythmia therapy rate threshold. 

9. (Original) The method of claim 1, in which measuring the subinterval of the patient's 
cardiac cycle correlative to the hemodynamic maximum rate indicator is carried out at a plurality 
of heart rates to create a correlation between heart rate and the hemodynamic maximum rate 
indicator. 



AMENDMENT AND RESPONSE UNDER 37 CFR § 1.116- EXPEDITED PROCEDURE Page 4 

Serial Number: 10/040,287 Dkt: 279.329US1 

Filing Date: October 19, 2001 

Title: MAXIMUM ATRIAL TRACKING RATE FOR CARDIAC RHYTHM MANAGEMENT SYSTEM 



10. (Original) The method of claim 9, in which establishing the maximum atrial tracking rate is 
based at least in part on the correlation between heart rate and the hemodynamic maximum rate 
indicator. 



11. (Original) The method of claim 1, further including_adjusting a criteria for providing an 
antitachyarrhythmia therapy based on the established maximum atrial tracking rate. 

12. (Original) The method of claim 11, further including increasing a rate threshold for 
providing an antitachyarrhythmia therapy to a value that is greater than or equal to the 
established maximum atrial tracking rate. 

13. (Original) The method of claim 12, further including increasing a lower rate threshold for a 
lower antitachyarrhythmia therapy zone to a value that is greater than or equal to the established 
maximum atrial tracking rate. 

14. (Original) The method of claim 1, in which establishing the maximum atrial tracking rate 
includes calculating the maximum atrial tracking rate (MATR) as: MATR = Default MATR + 
(HMR - Default MATR>(AL/MAL), where Default MATR is a previously programmed value, 
HMR is a hemodynamic maximum rate based at least in part on the time interval between the 
QRS complex and the fiducial, AL is the patient activity level, and MAL is a maximum value of 
the patient activity level over a preceding time period. 

15. (Original) The method of claim 1, in which measuring the subinterval includes: 

detecting a portion of a QRS complex; 

detecting a heart impedance including variations corresponding to heart contractions; 
detecting a time associated with a maximum slope of the heart impedance; and 
measuring an active time interval between the detected QRS complex and the time 

associated with the maximum slope of the heart impedance occurring during the same cardiac 

cycle as the detected QRS complex. 
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16. (Original) The method of claim 15, in which establishing the maximum atrial tracing rate 
includes using a rate corresponding to the active time interval. 

17-28. (Cancelled) 

29. (Currently Amended) A system including: 

means for detecting one or more atrial depolarizations; 

means for measuring a subinterval of a patient's cardiac cycle to obtain a hemodynamic 
maximum rate indicator; [[and]] 

means for establishing a maximum atrial tracking rate based at least in part on the 
hemodynamic maximum rate indicator[[.]] and 

means for providing ventricular pacing, in response to one or more of the sensed atrial 
depolarizations, at a ventricular pacing rate that is limited by the maximum atrial tracking rate. 



30. (Previously Presented) The system of claim 29, in which the means for measuring the 
subinterval includes: 

means for detecting a portion of a QRS complex; 
means for detecting an indication of an aortic valve closure; and 
means for measuring an indication of a time interval between the detected QRS complex 
and the detected aortic valve closure. 

31. (Previously Presented) The system of claim 30, in which the means for detecting 
an indication of an aortic valve closure includes means for detecting an acceleration fiducial 
correlative to the aortic valve closure. 

32. (Previously Presented) The system of claim 31, in which the means for detecting the 
acceleration fiducial includes means for detecting an S2 heart sound. 
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33. (Previously Presented) The system of claim 32, in which the means for measuring the 
indication of the time interval between the detected QRS complex and the detected aortic valve 
closure includes: 

means for converting a measured time interval between the detected QRS complex and 
the S2 heart sound into a heart rate; and 

means for adding a rate offset thereto to obtain the indication of the time interval between 
the detected QRS complex and the detected aortic valve closure. 

34. (Previously Presented) The system of claim 29, in which the means for 
establishing the maximum atrial tracking rate includes: 

means for providing a base value of the maximum atrial tracking rate; 

means for detecting a present activity level of the patient; 

means for detecting a maximum activity level over a period of time; and 

means for computing the maximum atrial tracking rate by scaling a difference between 
the hemodynamic maximum rate indicator and the base value of the maximum atrial tracking 
rate by a ratio of the present activity level to the maximum activity level, and adding the scaled 
difference to the base value of the maximum atrial tracking rate to establish the maximum atrial 
tracking rate. 

35. (Previously Presented) The system of claim 29, further including: 
means for providing a first tachyarrhythmia therapy rate threshold; and 

means for adjusting the first tachyarrhythmia therapy rate threshold when the maximum 
atrial tracking rate exceeds the first tachyarrhythmia therapy rate threshold. 

36. (Previously Presented) The system of claim 35, in which the means for adjusting 
the first tachyarrhythmia therapy rate threshold includes means for substantially equating the first 
tachyarrhythmia therapy rate threshold to the maximum atrial tracking rate when the maximum 
atrial tracking rate exceeds the first tachyarrhythmia therapy rate threshold. 
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37. (Previously Presented) The system of claim 29, in which the means for measuring 
the subinterval of the patient's cardiac cycle correlative to the hemodynamic maximum rate 
indicator includes means for carrying out the measuring at a plurality of heart rates to create a 
correlation between heart rate and the hemodynamic maximum rate indicator. 

38. (Previously Presented) The system of claim 37, in which means for establishing 
the maximum atrial tracking rate includes means for establishing the maximum atrial tracking 
rate based at least in part on the correlation between heart rate and the hemodynamic maximum 
rate indicator. 

39. (Previously Presented) The system of claim 29, further including means for 
adjusting a criteria for providing an antitachyarrhythmia therapy based on the established 
maximum atrial tracking rate. 

40. (Previously Presented) The system of claim 39, further including means for 
increasing a rate threshold for providing an antitachyarrhythmia therapy to a value that is greater 
than or equal to the established maximum atrial tracking rate. 

41. (Previously Presented) The system of claim 40, further including means for 
increasing a lower rate threshold for a lower antitachyarrhythmia therapy zone to a value that is 
greater than or equal to the established maximum atrial tracking rate. 

42. (Previously Presented) The system of claim 29, in which establishing the 
maximum atrial tracking rate includes calculating the maximum atrial tracking rate (MATR) as: 
MATR = Default MATR + (HMR - Default MATR>(AL/MAL), where Default MATR is a 
previously programmed value, HMR is a hemodynamic maximum rate based at least in part on 
the time interval between the QRS complex and the fiducial, AL is the patient activity level, and 
MAL is a maximum value of the patient activity level over a preceding time period. 
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43. (New) A method including: 

measuring a subinterval of a patient's cardiac cycle to obtain a hemodynamic maximum 
rate indicator; 

establishing a maximum atrial tracking rate based at least in part on the hemodynamic 

maximum rate indicator; 

providing a first tachyarrhythmia therapy rate threshold; and 

adjusting the first tachyarrhythmia therapy rate threshold when the maximum atrial 

tracking rate exceeds the first tachyarrhythmia therapy rate threshold. 

44. (New) The method of claim 43, in which adjusting the first tachyarrhythmia therapy rate 
threshold includes substantially equating the first tachyarrhythmia therapy rate threshold to the 
maximum atrial tracking rate when the maximum atrial tracking rate exceeds the first 
tachyarrhythmia therapy rate threshold. 

45. (New) A method including: 

measuring a subinterval of a patient's cardiac cycle to obtain a hemodynamic maximum 
rate indicator; 

establishing a maximum atrial tracking rate based at least in part on the hemodynamic 
maximum rate indicator; and 

increasing a rate threshold for providing an antitachyarrhythmia therapy to a value that is 
greater than or equal to the established maximum atrial tracking rate. 

46. (New) The method of claim 45, further including increasing a lower rate threshold for a 
lower antitachyarrhythmia therapy zone to a value that is greater than or equal to the established 
maximum atrial tracking rate. 
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47. (New) A system including: 

means for measuring a subinterval of a patient's cardiac cycle to obtain a hemodynamic 
maximum rate indicator; 

means for establishing a maximum atrial tracking rate based at least in part on the 
hemodynamic maximum rate indicator; 

means for providing a first tachyarrhythmia therapy rate threshold; and 

means for adjusting the first tachyarrhythmia therapy rate threshold when the maximum 
atrial tracking rate exceeds the first tachyarrhythmia therapy rate threshold. 

48. (New) The system of claim 47, in which the means for adjusting the first 
tachyarrhythmia therapy rate threshold includes means for substantially equating the first 
tachyarrhythmia therapy rate threshold to the maximum atrial tracking rate when the maximum 
atrial tracking rate exceeds the first tachyarrhythmia therapy rate threshold. 

49. (New) A system including: 

means for measuring a subinterval of a patient's cardiac cycle to obtain a hemodynamic 
maximum rate indicator; 

means for establishing a maximum atrial tracking rate based at least in part on the 
hemodynamic maximum rate indicator; and 

means for increasing a rate threshold for providing an antitachyarrhythmia therapy to a 
value that is greater than or equal to the established maximum atrial tracking rate. 

50. (New) The system of claim 49, further including means for increasing a lower rate 
threshold for a lower antitachyarrhythmia therapy zone to a value that is greater than or equal to 
the established maximum atrial tracking rate. 
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51. (New) A method including: 

measuring a subinterval of a patient's cardiac cycle to obtain a hemodynamic maximum 
rate indicator; 

establishing a maximum atrial tracking rate based at least in part on the hemodynamic 
maximum rate indicator; 

adjusting a criteria for providing an antitachyarrhythmia therapy based on the established 
maximum atrial tracking rate; and 

providing an antitachyarrhythmia therapy in response to a detected tachyarrhythmia using 
the adjusted criteria for providing the antitachyarrhythmia therapy. 

52. (New) The method of claim 5 1 , including increasing a rate threshold for providing an 
antitachyarrhythmia therapy to a value that is greater than or equal to the established maximum 
atrial tracking rate. 

53. (New) A system including: 

means for measuring a subinterval of a patient's cardiac cycle to obtain a hemodynamic 
maximum rate indicator; 

means for establishing a maximum atrial tracking rate based at least in part on the 
hemodynamic maximum rate indicator; 

means for adjusting a criteria for providing an antitachyarrhythmia therapy based on the 
established maximum atrial tracking rate; and 

means for providing an antitachyarrhythmia therapy in response to a detected 
tachyarrhythmia using the adjusted criteria for providing the antitachyarrhythmia therapy 

54. (New) The system of claim 53, including means for increasing a rate threshold for 
providing the antitachyarrhythmia therapy to a value that is greater than or equal to the 
established maximum atrial tracking rate. 



